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fE LS Terminology used

Definition
Vin e AJJEIE
AV/ N )+
vent e CNT&ETE
B oo AT
[0 oo SRWARCERY
Tbp -ee- R—=27 L —NRE
Ta oo JE PRI
T JE e

PH1200A280

Input voltage

Output voltage

CNT voltage

Input current

Output current
Base-plate temperature
Ambient temperature
Frequency

X OUHEERMFIZB I LR RTHY, BEMEL TEEANET,

Test results are reference data based on our measurement condition.
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PH1200A280

1. #5774 Evaluation Method
1.1 {EFEIFE  Measurement Circuits
(1) AR, mEARERE, )70 A KW
Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform

Fl1 PH1200A280 '-(:}-‘
T +Vin +V Wy
Vin cj STeaT e[ o 1
il TRM! b7 &
ﬂ Cs g
q—\ -S B 11
u i Oscilloscope
-Vin -V !
(} SG PCY G o "~ Bandwidth: 100MHz
CNT I0G G,
© AUX¢, S0mm 1.5m 50Q R:50Q
FG7m | BASEPLATE Coaxial Cable C:4700pF

(2) WPEISE . BRI, Z O
Dynamic response, Over voltage protection (OVP) characteristics
and Other characteristics

PH1200A280
7; in ] L
+S
€2 CiT co| 7 ,:
TRM b2 o g
C3 C5 —
sl . i
-Vin -V
SG PC FG 7J7' ’ Current Probe
CcNT 10G
© AUX 50mm
————
FG ir | ‘ BASEPLATE
(3) A — i (S8 AR etk
Inrush current characteristics
SW F1 PH1200A280 ’ @ \
o /l/‘ +Vin 4V
Vin | Cin ci| €2 SVcar ol o 1+
- bz ®) i TRM 2z s
C3 C5 =
sl -
-Vin -V
SG PC FG 7J-,—
Current Probe (% ONT  10G
) AUX
FG 7 BASEPLATE
F1 : 500VDC, 10A (WN30-10) C7 12V: 1,500pFx=2 Parallel Electrolytic Capacitor
C1 : 22pF Electrolytic Capacitor 24V: 1,500uF Electrolytic Capacitor
C2,C3 : 4,700pF Ceramic Capacitor 28V: 1,500uF Electrolytic Capacitor
C4,CS : 0.022yF Film Capacitor 36V: 560uFx2 Parallel Electrolytic Capacitor
C6 : 2.2puF Ceramic Capacitor 48V: 1,500uFx*2 Series Electrolytic Capacitor
Cin : 10,000pF Electrolytic Capacitor

TDK-Lambda
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(4) EMI¥FE:  Electro-Magnetic Interference characteristics

(a) HMEE IR HEIE (JfiE /1 X) Conducted Emission Noise

v
_ . D.U.T. TV _
FRELL R ] 2 Aluminum Plate
AMN 50Q/50uH
\ ] ‘o D =40cm
\ \/‘ [PPRE Ak, (01 N PP
& i AT T
EMI Test Receiver ° Vertical Ground
Spectrum Analyzer i Reference Plane
| . T (2mx 2m)
T ol fu
# R —R Stand H=80cm
] Power Cord
[ ]
[ ly Ja
[ ] [ ]
1 L
O - = T
ANER on e S8 KM
Input Line Filter Earth Metal Ground Plane
(b) MEEERE @RS /4 X) Radiated Emission Noise
PR
% | ) Dl.U.T. L
- ‘D =3m > ¢ Aluminum Plate
N ERE—R
EMI Test Receiver T Power Cord ~ar?
Spectrum Analyzer N S |
Pre Amp. 7T
| Antenna
v a ;
# H = 80cm Stand EIEIN
7 Turn table
{e
o——+—+ =
; 7 4 B M e
AL T4y G e

Input Line Filter

Metal Ground Plane Earth

* AN r—T LT — R —T NV E
Shielded cable used to input and output cable.

VCCI class ARt T SV —a v AT A

VCClI class A application system

F1

PH1200A280

o L1 o L2
o] heS
280VDC| C1 c2 Z C

C7
5::Cémz L4 TRM:
L5

+Vin +V
L3 p s

. ;

CI1] C9f Cl10] [g
zz | S
Cl2 =

; T c4
C8 -S _
LLm T e |63 3 TJW
SG PC
&CNT 10G re FG
) AUX
FG - BASEPLATE

Fl1

C1,C2,C5
C3,C4,C7,C8
C6

: 500VDC, 10A (WN30-10)
: 0.68uF Film Capacitor

: 2,200pF Ceramic Capacitor
: 22pF Electrolytic Capacitor

C10 : 12V-1,500uF =2 Parallel Electrolytic Capacitor
: 24V-1,500pF Electrolytic Capacitor
: 28V-1,500pF Electrolytic Capacitor
: 36V-560uF %2 Parallel Electrolytic Capacitor

C9 : 2.2uF Ceramic Capacitor
L1 :5.0mH
L2 :3.8mH

1 48V-1,500uF %2 Series Electrolytic Capacitor

C11,C12 : 0.022uF Film Capacitor
L3,L4,L5,L6 : Bead Core (HF57BB3.35X2X2)

REERR T A= ZERIZOWVTE, IRN—T TR HRLTZEN,
Refer to the next page for detailed parameter information.
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The detailed peripheral parameter information ( for reference )

PH1200A280

SYMBOL PRODUCT TYPE ITEM DESCRIPTION NOTE MANUFACTURER
1 F1 Fuse WN30-10 500VDC, 10A Walter
2 C1,C2,C5 Cap., Film ECQU2A684ML 275V, 0.68un Panasonic
3 C3,C4,C7,C8 Cap.,Ceramic(AC) DE1E3KX222MJ4BNO4F 250V, 2,200p MURATA
4 Cé6 Cap., Elect UCS2W220MHD 450V, 22pn NICHICON
5 C9 MLCC C3225X7R2A225KT 100V, 2.2pn TDK
6 12V Model | Cap., Elect x2 Parallel | ELXY250ELL152MK30S 25V, 1,500 NI-CHEMI
7 24V Model | Cap., Elect ELXYS500ELL152ML40S 50V, 1,500pn NI-CHEMI
8 | C10 | 28V Model | Cap., Elect ELXYS500ELL152ML40S 50V, 1,500pn NI-CHEMI
9 36V Model | Cap., Elect X2 Parallel [ ELXY630ELL561MK40S 63V, 560un NI-CHEMI
10 48V Model | Cap., Elect x2 Series ELXYS500ELL152ML40S 50V, 1,500pn NI-CHEMI
11 C11,C12 Cap., Film MMCF0630K22300000100 630V, 0.022pn NISSEI
12 L1 Noise Filter Coil CV5A0050SBS 5.0mH, 10A TNC
13 L2 Noise Filter Coil CV5A1038SBS 3.8mH, 11A TNC
14 L3,L4,L5,L6 Bead Core HF57BB3.35X2X2 TDK
1.2 i I ERESS  List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | AMN SCHWARZBECK NNLKS8121
2 | ANTENNA(BI-LOG ANTENNA) TESEQ CBL6111D
3 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-662
4 | CURRENT PROBE YOKOGAWA ELECT. 701930
5 | CURRENT PROBE AMPLIFIER YOKOGAWA ELECT. 700938
6 | CVCF KIKUSUI PCR2000L
7 | DC POWER SUPPLY TDK-Lambda GENG600-8.5
8 | DIGITAL MULTIMETER Agilent 34970A
9 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
10 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
11 | DYNAMIC DUMMY LOAD Chroma 63203A
12 | GoECTRUM ANALYIER ROHDE & SCHWARZ ESCI
13 | PRE AMP. SONOMA 310N
14 | SHUNT RESISTER YOKOGAWA ELECT. 2215
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2. ¥t —# Characteristics

2.1 55 Steady state data

PH1200A280

() A ZEHE), AffA#E), IEEZ#) Line regulation, Load regulation, Temperature drift

|  12v |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 210VDC 280VDC 425VDC Line regulation
0% 12.020V 12.020V 12.020V 12.020V ImV 0.004%
50% 12.031V 12.030V 12.030V 12.030V ImV 0.004%
100% 12.037V 12.041V 12.041V 12.041V 4mV 0.030%
Load 17mV 21mV 2ImV 21mV
regulation| 0.142% 0.173% 0.173% 0.172%
2. Temperature drift Conditions Vin :280VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 12.039V 12.041V 11.956V 84mV | 0.703%
24V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 210VDC 280VDC 425VDC Line regulation
0% 23.971V 23.971V 23.970V 23.971V ImV 0.002%
50% 23.977V 23.977V 23.977V 23.977V ImV 0.002%
100% 23.982V 23.983V 23.983V 23.984V 2mV 0.009%
Load 11mV 12mV 13mV 13mV
regulation|  0.046% 0.052% 0.055% 0.055%
2. Temperature drift Conditions  Vin :280VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 24.004V 23.983V 23.888V 115mV | 0.480%
28V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 210VDC 280VDC 425VDC Line regulation
0% 28.028V 28.028V 28.027V 28.027V ImV 0.005%
50% 28.031V 28.031V 28.031V 28.031V ImV 0.005%
100% 28.034V 28.036V 28.035V 28.036V 2mV 0.005%
Load 6mV 8mV 8mV 8mV
regulation| 0.021% 0.030% 0.030% 0.030%
2. Temperature drift Conditions Vin :280VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 28.063V 28.035V 27.904V 159mV | 0.568%
TDK-Lambda 743



PH1200A280

7

() A1 E), Efni 228y, IR EEZ #) Line regulation, Load regulation, Temperature drift

| 36V |

1. Line regulation and Load regulation Condition Tbp :25°C

Io\ Vin 200VDC 210VDC 280VDC 425VDC Line regulation
0% 36.078V 36.078V 36.077V 36.077V ImV 0.002%
50% 36.082V 36.082V 36.082V 36.083V ImV 0.002%
100% 36.085V 36.087V 36.087V 36.087V 2mV 0.006%
Load 8mV 9mV 10mV 10mV
regulation| 0.021% 0.026% 0.028% 0.028%
2. Temperature drift Conditions Vin :280VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 36.069V 36.087V 35.933V 154mV | 0.429%
| 48V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 210VDC 280VDC 425VDC Line regulation
0% 48.125V 48.126V 48.124V 48.124V 2mV 0.004%
50% 48.128V 48.129V 48.129V 48.129V ImV 0.002%
100% 48.130V 48.134V 48.133V 48.133V 3mV 0.007%
Load SmV 8mV 9mV 9mV
regulation| 0.010% 0.016% 0.018% 0.018%
2. Temperature drift Conditions  Vin :280VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 48115V | 48.133v | 47915V 218mvV | 0.455%
TDK-Lambda 8/43



PH1200A280

Q) HAEE, BV T v JAXEE xF AJ)IEIE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions  Io: 100 %

Top: -40°C -----
o 25°C — —--
100 °C
12V |
12.4 450
(&)
&
Output voltage =
_ : —_—— g
S 120 ' i 1 300 -2
Y -
=) >
E S E
S o
g 116 | - : 1 150 &
& Output ripple and noise voltage k=
3 E
© e e e e = e om == on o= = %“
S o
1 1‘2 | | | | | | | | | | 0
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
| 24v |
24.4 450
(&)
&
Output voltage Tg
S 240 | ait™ Wil + "Rl iR il T s T s ™ 1 300 -%
~ =i
9] an §
B
° 2
é 236 Output ripple and noise voltage 1 150 §
5 — e — p———— é
o
232 1 | 1 | 1 | 1 | 1 1 0
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
|  28v |
28.4 450
&
Output voltage S
2
— ! e ¢ Tammmm CTammmm (e O ammm T Q
S 280 ' 1 300 -2
~ =i
% RS
E 58
S o
= 276 | 1 150 &
g* Output ripple and noise voltage ‘;
o - e » o e a» e e e on o - &
s - = . v . =
g N o
272 L | L | L | L | | L 0
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)
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PH1200A280

(2) HIAEBIE, Hi))o7 e /A REEIE 3 ASTEBIE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions  Io: 100 %

Tbp: -40°C -----
: 25°C —. —.-
100 °C
36V |
36.4 450
Output voltage éﬂ
[©)
S s * ™ ‘™l " de " b e z
< 360 | ' i i 1 300 .2
Y g -
% 5 4 22
= Output ripple and noise voltage s g
Z 356 | —-—-— e ——— 1 150 &
= - .- - = &
& - =
8 — o = ° * 8 : §~
=
352 L 1 L 1 L 1 L 1 1 L 0 o
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
| 48V |
48.4 450 .
Output voltage %ﬂ
e s *al™E ‘al™ R aeEE de "R b e '§
~ 2
> 48.0 | 1 300 -2
9] = o
T>> Output ripple and noise voltage o~
5 476 | » i » == 115 =
8 -— e o - - = ° :
= e - = e =
O /— « o O %
o
47‘2 L L L L L L L L L L 0
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
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(3) AT, 2 xF H i

Input current and Efficiency vs. Output current

Conditions  Vin :
Thbp :
12V |
10.0
Efficiency
o ——— el - S Gu——
275 ,.// =
= /7
?g) 50 /4 / -
8 / P - - — . =
a - - - - -
= 25 ¢ Input current — ‘ -_—
— . = —
= |
/"
0.0 = | 1 | | L
0 20 40 60 80 100
Output current (%) (100A)
24V |
10.0 Efficiency
2 75 | c,——
= Vs
=]
o
E 50 | // gt —
; / - = . - ’
o - = ° - —
£ 25 V - =
Input current __=—=""_" = ,  a—
P A —
0.0 L | 1 | 1 L
0 20 40 60 80 100
Output current (%) (50A)
28V |
10.0 Efficiency
— —— e P d——
215t o=
<~ Vi
= /
o
E 50 | 7 / = -
o / - .=
a e _ , = -
g 2.5 b - =
Input current =" = y w—
e
0.0 == | 1 | | L
0 20 40 60 80 100
Output current (%) (42.9A)

TDK-Lambda
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200 VDC ----
210 VDC
280 VDC — —
425 VDC — — —
25 °C
100
90 ~
S
2y
03
S
=
70 ™
60
100
90 ~
e\‘i
2y
80 £
S
=
70 =
60
100
90 ~
e\‘i
2y
80 £
S
=
70 M
60
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PH1200A280
(3) AT, 2 xF H i

Input current and Efficiency vs. Output current
Conditions Vin: 200 VDC ----

210 VDC
280 VDC —-—-
: 425 VDC — — -
Top: 25°C
36V |
10.0 - 100
Efficiency
|~ ’7 | s A e—
LIS T 19 <
.l 777
E 50 | - {18 2
o / - - - R3)
é - = - E
£ 25 d — . - | —om—— - 4 70 84|
Input current ___=—""_ = ,  a—
T e —
o= —
0.0 L | | | | | 60
0 20 40 60 80 100
Output current (%) (33.4A)
48V |
10.0 Efficiency 100
B g
” 75 B 1 -~ / T 90 ~
< P4 g
= 2 >
(o] - [5)
%50' // ’a’/.f 1 80 .§
: / T :
g 25+ e — 170 H
Input current - T e
. /. pu— e
T m—
00 g | | | | | 60
0 20 40 60 80 100
Output current (%) (25A)
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(4) B X ADIE

PH1200A280

Efficiency vs. Input voltage
Conditions Io: 50% -----
;100 %
Tbp: 25°C
|  12v |
100
S 90
2
8
S
&= 80 |
5]
70 1 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
| 24v |
100
S 90
2
8
S
&= 80 |
5]
70 1 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)
|  28v |
100
S 90
2
8
S
&= 80 |
5]
70 1 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)
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PH1200A280

(4) B X ADIE

Efficiency vs. Input voltage
Conditions lo: 50% -----
;100 %
Tbp: 25°C
| 36V |
100
S 90
>
Q
5
S
&= 80 |
M
70 1 1 1 1 1 1 1 1 1 1
325 350 375 400 425 450

175 200 225 250 275 300
Input voltage (V)

| 48v |

100

90 r

Efficiency (%)

70 Il Il Il Il Il Il Il
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)
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PH1200A280

(5) B &kf RXR—AT L —NELE

Efficiency vs. Baseplate temperature

TDK-Lambda

Conditions Vin: 280 VDC
Io: 50% -----
100 %
|  12v |
100
e/\i -_—— _— L L J - -— -— - - -— - -— -— -—" -—
oy
g0
(&}
=
[Sa}
80 1 1 1 1 1 1 1 1
-60 -40 -20 0 20 40 60 80 100 120
Tbp (°C)
|  24v |
100
g S G - . . — - — - — - — | G G
oy
g0
=)
B
[Sa)
80 1 1 1 1 1 1 1 1
-60 -40 -20 0 20 40 60 80 100 120
Tbp (°C)
|  28v |
100
5 [N I S N S
oy
g0
(&}
=
[Sa)
80 1 1 1 1 1 1 1 1
-60 -40 -20 0 20 40 60 80 100 120
Tbp (°C)
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(5) B &kf RXR—AT L —NELE

Efficiency vs. Baseplate temperature
Conditions Vin : 280 VDC
Io: 50% -----
100 %
| 36V |
100
e,-\-c\/ —— — S S - d - -_— — - -— -— -— -— -
2
g %
Q
=
=
80 1 1 1 1 1 1 1 1
-60 -40 -20 0 20 40 60 80 100 120
Tbp (°C)
| 48V
100
g - e» ea» o> e» e>d e G EaEmgge @b an an - o
2
R
Q
=
=
80 1 1 1 1 1 1 1 1
-60 -40 -20 0 20 40 60 80 100 120
Tbp (°C)
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(6) EE B, 5 1L R

Start and Stop voltage characteristics

R X AT E
Output voltage vs. Input voltage

Conditions Io : 100 %
Tbp: 25 °C

[ 12V |

[
W

T
Input voltage range | —>

— T

J—
[\
T

/

(o)} el
T T

(%)
T

Output voltage (V)

%
—>

0 L 1 1
170 180 190 200 210 220

Input voltage (V)

| 24V |

W
S

Input voltage range , —>

|

/

—_
o0
T

Output voltage (V)

(@)}
T

—
[\
T

- -

170 180 190 200 210 220
Input voltage (V)

(==

Input voltage range , —>

//

[\ e)
oo
T

(V)
—_
T

Output voltage (V)
=

0 4 1 1
170 180 190 200 210 220

Input voltage (V)

PH1200A280

AT X AN

Input current vs. Input voltage

Conditions Io : 100 %
Tbp: 25 °C
12V |
10 I
Input voltage range = —>
_ 8t !
< |
§ 6 t
5 4, !
= i |
=]
5 i T |
P 2 |
|
O I Il Il '
170 180 190 200 210 220
Input voltage (V)
| 24V |
10 ]
Input voltage range I —
~ 8 r
< |
§ 6 t
» !
5 i |
=]
g- 5 \L T |
|
0 I 1 1 '
170 180 190 200 210 220
Input voltage (V)
[ 28V |
10
Input voltage range | —
~ 8 r i
< |
E6t s
- !
s 4 | |
=]
g, } ! |
|
0 i 1 1 '

170 180 190 200 210 220
Input voltage (V)
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PH1200A280

(6) ECHEh, 5 1k FE R
Start and Stop voltage characteristics
I X A7) AT A1
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions To : 100 % Conditions Io : 100 %
Tbp: 25 °C Tbp: 25 °C
36V | [ 36V |
45 10
Input voltage range | —> Input voltage range | —
~36 | V ! g8 | V i I
— —~
= — | | < |
s I 3, I
2° 0 ' | R ' |
g ! ! | & ! ! |
© 9 t j 2 | ,
| |
O i 1 1 ' O - 1 1 l
170 180 190 200 210 220 170 180 190 200 210 220
Input voltage (V) Input voltage (V)
48V | | 48V |
60 10
Input voltage range I — Input voltage range N
—~ 48 B I : 8 B '
— —_
% — | | N |
?30 36 u ' g 6 - \"\
> I g I
20 | R I
£ l ! ! B | | f
12t : 2+
| |
O i 1 1 l O - 1 1 '
170 180 190 200 210 220 170 180 190 200 210 220
Input voltage (V) Input voltage (V)
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PH1200A280
2.2 FFERE Rt

Standby power characteristics
Condition Tbp: 25°C

12V |

Standby power (W)

Io: 0%

Control : OFF

0.0

175 200 225 250 275 300 325 350 375 400 425 450
Input voltage (V)

Standby power (W)

Control : OFF

00 Il 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)

Io: 0%

50 | \\

Control : OFF

0.0 . . . . . . . . . .
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)

Standby power (W)
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PH1200A280
2.2 FFERE Rt

Standby power characteristics
Condition Tbp: 25°C

36V |

Standby power (W)

Control : OFF

0.0 1 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)

Standby power (W)

Control : OFF

00 1 1 1 1 1 1 1 1 1 1
175 200 225 250 275 300 325 350 375 400 425 450

Input voltage (V)
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2.3 WERY 7 M

Warm up voltage drift characteristics

0.8

PH1200A280

Conditions Vin : 280VDC
Io : 100%
Ta : 25°C

0.4 \

0.0 k

Output voltage drift (%)

-0.4
-0.8
0 4 5 7 8
Time (hours)
24V |
0.8
S 04
= \
S \
& 00
8
©
>
5
-0.4
g
o
-0.8
0 4 5 7 8
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28V |
0.8
e 04
&
=
S
g 00 \
8
S
>
§~ -0.4
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2.3 WERY 7 M

Warm up voltage drift characteristics

PH1200A280

Conditions Vin : 280VDC
Io : 100%
Ta : 25°C

36V
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o 0.0
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3 4 5
Time (hours)
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PH1200A280

Output voltage (V)

Output voltage (V)

2.4 it FE I PRl R e
Over current protection (OCP) characteristics
ANV B AR N AT NR T
Input voltage dependence Baseplate temperature dependence
Conditions Vin : 200 VDC ------ Conditions  Vin : 280 VDC
. 210 VDC pr - 40°C ------
280 VDC  vveevevmnenenns - 25°C
: 425 VDC — - — - - 100 °C
Tbp: 25°C
vV | 12V |
15 15
12 — . =y 12 |
.‘ ~
! 2 !
9 : o 9 X+
I Eﬂ e /\ |
6 : \ > 6 e ==
Qo W0 - ¢_! =] %‘ﬂ“ -
S)“\)l = //._-/’:'-' § 3 _— - ~
3 .--ﬁ’/'?.— O 3 //_/ ////
AT Pt
0 =1 O = i i
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output current (%) (1004) Output current (%) (100A)
| 24V | | 24V |
30 30
24 - - - s : 24 fu
2 i 2 |
g 18 ! 918
8 8 |
> | .
Z12 | Z12 |
= “«— = 0
© 6 Shtdowh ©6 St -
BN ' =T
0 = (L — L It
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
o,y (50A) o,y (50A)
Output current (%) Output current (%)
[ 28V | 28V |
35 35
28 - e—n —y 28 I
| = |
21 ! 821
H s F
14 | s 14 [J
i 2
7 it tdow nill ! 8 7 S\’\ﬂd own ,L.
§ e ——=—=
e | . d : T !
S : 0 | = T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output current (%) “42.98 Output current (%) (42.94)
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2.4 R IRFERHE
Over current protection (OCP) characteristics

AT

Input voltage dependence
Conditions Vin : 200 VDC ------

PH1200A280

N2 —MNEEAR A
Baseplate temperature dependence
Conditions Vin : 280 VDC

: 210 VDC Tbp: -40 °C ------
AV AV D G — - 25 °C
: 425 VDC — - — - - 100 °C
Tbp: 25°C
| 36V | | 36V |
45 45
36 —— 36
S | S
27 ! o 27
g | g
S °
213 | 218
2 2
S 9 = ! S Shidows =\
g ||\ Ly
0 T T || f 0 . I [ |
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output current (%) (3344) Output current (%) (33-44)
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PH1200A280
2.5 HEEPRERFE

Over voltage protection (OVP) characteristics
Conditions Vin : 280VDC
Io: 0%
Tbp : 25°C

12V

Main - 6.25 M 25/div

OVP point —

Vo —» [——

GND —

5V/DIV 2s/DIV

24V

Main : 6.25 M 25/div

OVP point —

Vo —» |[——

GND —

10V/DIV 2s/DIV

28V

Main © 6.25 M 25/div

OVP point —

Vo —» |[——

GND —

10V/DIV 2s/DIV
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PH1200A280
2.5 iEEEERERE

Over voltage protection (OVP) characteristics
Conditions Vin : 280VDC
Io: 0%
Tbp : 25°C

36V

Main 2 6.25 M : 2s/div

OVP point —

Vo —

GND —

10V/DIV 2s/DIV

48V

Main = 6.25 M : 25/div

OVP point —

Vo — |[—

GND —

20V/DIV 2s/DIV
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2.6 HANLH B SES RS0

Output rise and fall characteristics

PH1200A280

Conditions Vin : 280VDC
To:0%
Tbp : 25°C
12V
Main 2 6.25 M 50ms/div Main 2 6.25 M 20s/div
Vo —
~—
GND —
Vin — f
GND —
Vin:200V/DIV Vo:5V/DIV Vin:200V/DIV Vo:5V/DIV
50ms/DIV 20s/DIV
24V
Main 2 6.25 M 50ms/div Main 2 6.25 M 10s/div
Vo —
| K\
GND — k
Vin —
GND —
Vin:200V/DIV Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
50ms/DIV 10s/DIV
28V
Main 1 6.25 M 50ms/div Main 2 6.25 M 50s/div
Vo —
GND — L
Vin — r
GND —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV Vo:10V/DIV
50ms/DIV 50s/DIV
TDK-Lambda
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2.6 HANLH B SES RS0

Output rise and fall characteristics

PH1200A280

Conditions Vin : 280VDC
To:0%
Tbp : 25°C
36V
Main < 6.25 M 50ms/div Main - 6.25 M 20s/dv
Vo — /

GND — i —————————ra]

Vin —
GND —

Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
50ms/DIV 20s/DIV
48V
Main : 6.25 M 50ms/div Main : 6.25 M 20s/div
/' N
| ~—

GND —

Vin —
GND —

Vin:200V/DIV Vo:20V/DIV Vin:200V/DIV Vo:20V/DIV
50ms/DIV 20s/DIV
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2.6 HANLH B SES RS0

Output rise and fall characteristics

PH1200A280

Conditions Vin : 280VDC
TIo : 100 %
Tbp : 25°C
12V
Main 1 6.25 M 50ms/div Main 2 6.25 M 1ms/div
Vo — f \\
GND — \
Vin — ‘-\
GND —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
50ms/DIV 1ms/DIV
24V
Main : 6.25 M 50ms/div Main : 6.25 M 1ms/div
Vo — f N
x> ) \
Vin —
T
GND —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
50ms/DIV 1ms/DIV
28V
Vo T6.25 M SOms/div Main £ 6.25 M 1ms/div
e i \
GND — / \
Vin — B
- _—
GND —
Vin:200V/DIV Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
50ms/DIV 1ms/DIV
TDK-Lambda 20/43




PH1200A280
2.6 HANLH B SES RS0

Output rise and fall characteristics

Conditions Vin : 280VDC
Io : 100 %
Tbp : 25°C
36V
Mon £ 6.25 M 50ms/div Main : 6.25 M Ins/dv
Vo — /—
AN

GND — / N

Vin —

GND —

Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
50ms/DIV 1ms/DIV
48V
Main : 6.25 M 50ms/div Main £ 6.25 M 1ms/div

Vo —
GND — | — . /

Vin — B
GND —

Vin:200V/DIV | V0:20V/DIV Vin:200V/DIV | V0:20V/DIV
50ms/DIV 1ms/DIV
TDK-Lambda
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PH1200A280

2.6 tHAI3EH B0 3L RS0 EEE (ON/OFF= h— L)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 280VDC
Io:0%
Tbp : 25°C
12V
Main = 6.25 M 50ms/div Main 2 6.25 M 10s/dv
Vo — f
|
/ \
Vent —
GND —
Vent:10V/DIV | Vo:5V/DIV Vent:10V/DIV | Vo:5V/DIV
50ms/DIV 10s/DIV
24V
Vo — (
| N
Vent —
GND —
Vent: 10V/DIV | Vo:10V/DIV Vent: 10V/DIV | Vo:10V/DIV
50ms/DIV 10s/DIV
28V
Main 2 6.25 M 50ms/div Main 2 6.25 M 9s/div
Vo — (
N
| ~_
GND —
Vent —
GND —
Vent:10V/DIV Vo:10V/DIV Vent:10V/DIV | Vo:10V/DIV
50ms/DIV 2s/DIV
TDK-Lambda 3143




PH1200A280

2.6 tHAI3EH B0 3L RS0 EEE (ON/OFF= h— L)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 280VDC
To:0%
Tbp : 25°C
36V
Main 2 6.25 M 50ms/div Main 2 6.25 M 10s/div
Vo — /
GND —
Vent —
GND —
Vent:10V/DIV | Vo:20V/DIV Vent:10V/DIV Vo:20V/DIV
50ms/DIV 10s/DIV
48V
Main : 6.25 M 50ms/div Main : 6.25 M 10s/div
Vo — f
GND — / \
Vent —
GND —
Vent:10V/DIV Vo:20V/DIV Vent:10V/DIV | Vo:20V/DIV
50ms/DIV 10s/DIV
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PH1200A280

2.6 tHAI3EH B0 3L RS0 EEE (ON/OFF= h— L)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 280VDC
To : 100 %
Tbp : 25°C
12V
Main 2 6.25 M 50ms/div Main 2 6.25 M 1ms/div
Vo — /
GND — } \
Vent — i
GND — /‘I
Vent:10V/DIV | Vo:5V/DIV Vent:10V/DIV Vo:5V/DIV
50ms/DIV 1ms/DIV
24V
Main : 6.25 M 50ms/div Main 2 6.25 M 1ms/div
Vo — f —r—
GND — / \
Vent —
GND — f
Vent:10V/DIV | Vo:10V/DIV Vent:10V/DIV Vo:10V/DIV
50ms/DIV 1ms/DIV
28V
Main : 6.25 M 50ms/div Main 1 6.25 M 1ms/div
Vo —
GND — \
Vent — /‘/W
GND —
Vent:10V/DIV | Vo:10V/DIV Vent:10V/DIV. | Vo:10V/DIV
50ms/DIV 1ms/DIV
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PH1200A280

2.6 tHAI3EH B0 3L RS0 EEE (ON/OFF= h— L)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 280VDC
To : 100 %
Tbp : 25°C
36V
Main 2 6.25 M 50ms/div Main 2 6.25 M 1ms/div
Vo — \,
[ \
GND —
Vent — o -
GND — /
Vent:10V/DIV Vo:20V/DIV Vent:10V/DIV | Vo:20V/DIV
50ms/DIV 1ms/DIV
48V
Main : 6.25 M 50ms/div Main : 6.25 M 1ms/div
Vo — /f N
GND — / \
Vent — ‘ P s ———"
GND —
Vent:10V/DIV Vo:20V/DIV Vent:10V/DIV Vo:20V/DIV
50ms/DIV 1ms/DIV

TDK-Lambda 3443



PH1200A280

2.7 IS (R ) Feit
Dynamic load response characteristics
Conditions Vin :280VDC

12V Tbp :25°C
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Main :6.25 M 200us/div
N
Vo~ N
Io —
GND —
Io:50A/DIV Vo0:500mV/DIV
200us/DIV
24V
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Main z 1.25 M 200us/div
Vo — R i L
Io —
GND —
[0:20A/DIV Vo:1V/DIV
200us/DIV
28V
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Vo — e
Io—
GND —
[0:20A/DIV Vo:1V/DIV
200us/DIV
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PH1200A280

2.7 IS (R ) Feit
Dynamic load response characteristics
Conditions Vin :280VDC

36V Tbp :25°C
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Main z 1.25 M 200us/div
Vo — I Bt o=
Io—
GND —
I0:20A/DIV Vo:1V/DIV
200us/DIV
48V
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Main z 1.20 M 200us/div
Vo — T
Io—
GND —
lo:10A/DIV Vo:1V/DIV
200us/DIV
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PH1200A280

2.8 A — 8 (22 N&E) Rk
Inrush current characteristics Conditions Vin :280VDC
Io : 100%
Tbp :25°C
48V
Main : 125 k 20us/div
lin — . h . B
GND — |~ :
Vin — (-N_p—-
f!
GND — '"""""""""“’"'""‘"':
Iin:200A/DIV Vin:200V/DIV
20us/DIV
Conditions Vin :425VDC
Io :100%
Tbp :25°C
48V
' Main © 125 k 20us/div
I . RS S S e B e s i
v
GND — |F—
Vin — | va-"‘"
| |
/
GND — | s s
Iin:200A/DIV Vin:200V/DIV
20us/DIV

ZITIIASVH I ET VDT —HEHRL THYET 28, AN ZENEIRITIMHT AT
T UV OREMEEEBIFRNEEO A1 7 o OREMEN A7 2 ftho )

FT B TH RO FEL R E T,
Although the data of 48V output model only is shown here, other output model data
will be same, because inrush current performance depends on external input

capacitance and internal input capacitance.

TDK-Lambda
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PH1200A280

29 WAV T ) AW

Output ripple and noise waveform Conditions  Vin :280VDC
Io :100%
Tbp :25°C
12V

Main ::6.25 M 5Sus/div

50mV/DIV Sus/DIV
24V
100mV/DIV Sus/DIV
28V
Main ::6.25 M Sus/div

50mV/DIV 5us/DIV

TDK-Lambda 38/43



PH1200A280

2.9 KU 7 e A X

Output ripple and noise waveform Conditions  Vin :280VDC
Io :100%
Tbp :25°C
36V

ATRATVATAT QUVAVVATRAT A VATS

50mV/DIV 5us/DIV

48V

pi i o o o e oy

50mV/DIV 5us/DIV
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2.10 EMI%§E
Electro-Magnetic Interference characteristics

(a) M= U 1B (FE /A X)
Conducted Emission Noise

12V

Level [dB(nV)]
— [\%) (9% Py wn [N B ) O
S S & &5 & &5 S & &

(=]

0.15

+Vin

VCCI ClassA QP Limit

1
1

VCCI ClassA AV Limit

0.50 1.00 5.00

Frequency [MHz]

10.00

24V

Level [dB(uV)]
—_ [\ w B W [N 2 ) O
o S & &5 & &3 o & &

(=]

0.

+Vin

VCCI ClassA QP Limit

1
1

VCCI ClassA AV Limit

15 0.50 1.00 5.00

Frequency [MHz]

10.00

28V

Level [dB(uV)]
g &

0.15

+Vin

VCCI ClassA QP Limit

1
I

VCCI ClassA AV Limit

0.50 1.00 5.00

Frequency [MHz]

10.00 30.00

30.00

30.00

PH1200A280

Conditions Vin :280VDC
TIo : 100%
Tbp :25°C
-Vin
90
80 — VCCI ClassA QP Limit
70
60 —I VCCI ClassA AV Limit
%50
m
.40
T
% 30
—
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
90
80 — VCCI ClassA QP Limit
70
6 1 VCCI ClassA AV Limit
%50
m
=.40
230
—
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
90
80 — VCCI ClassA QP Limit
70
60 —I VCCI ClassA AV Limit
%50
m
=.40
T
2 30
—
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

TDK-Lambda
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2.10 EMI%E

Electro-Magnetic Interference characteristics

(a) MEE 1B (FizE /A X)
Conducted Emission Noise

36V

Level [dB(uV)]
—_— (3] (98] N W N ~ x® O
o S & & & &3 & & &

(=]

0.15

+Vin

VCCI ClassA QP Limit

1
1

VCCI ClassA AV Limit

0.50 1.00 5.00

Frequency [MHz]

10.00

48V

90
80
70
60

40

evel [dB(uV)]

530
20
10

0.15

+Vin

VCCI ClassA QP Limit

B
]

VCCI ClassA AV Limit

0.50 1.00 5.00

Frequency [MHz]

10.00

30.00

30.00

O
(=]

PH1200A280

Vin :280VDC
TIo :100%
Tbp :25°C

Conditions

-Vin

(e}
(=]

1

VCCI ClassA QP Limit

-
(=)

1

(=N
(=]

VCCI ClassA AV Limit

Level [dB(nV)]
—_ V%) w N W
(=} (=} (=} S (=}

[=]

0.15

O
(=]

0.50

1.00 5.00

Frequency [MHz]

10.00 30.00

-Vin

x®
(=

]

VCCI ClassA QP Limit

~
(=]

]

[=)
(=]

VCCI ClassA AV Limit

B W
(=)

Level [dB(nV)]
s

TDK-Lambda

0.50

1.00 5.00
Frequency [MHz]

10.00 30.00
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2.10 EMI%

Electro-Magnetic Interference characteristics

(b) MEF TR SRAL (S /A X

PH1200A280

Radiated Emission Noise Conditions Vin :280VDC
Io : 100%
Tbp :25°C
HORIZONTAL VERTICAL
0 80
75 75
70 70
:3: VCCI ClassA QP Limit (Distance:3m) :3 VCCI ClassA QP Limit (Distance:3m)
55 55
750 l ES l
= 45 45
£ 404 40
T 35 ® 35
2] 2
2 30 KRN
25 25
JUEW 20
15 15
10-_ 10
5 5
0 —— + + ——t— 1 0 — T T T T — T T
30 100 1000 30 100 1000
Frequency [MHz] Freguency [MHz]
HORIZONTAL VERTICAL
80 = a0
754 753
705 703
Z;: VCCI ClassA QP Limit (Distance:3m) :E VCCI ClassA QP Limit (Distance:3m)
55 | 55 |
750 EER
3 45 3 454
% 404 g duE
EEEL g, 35
3 30 2304
LT 25
AR 207
153 15
10: 10
53 53
0 T —TTTTT T T T T 0 T L T T T T T T T
30 100 1000 30 100 1000
Frequency [MHz] Frequency [MHz]
HORIZONTAL VERTICAL
a0 ao
75 75
70 70
- VCCI ClassA QP Limit (Distance:3m) - VCCI ClassA QP Limit (Distance:3m)
55 | 55 |
=50 =50
100 1000

Frequency [MHz]

TDK-Lambda

Frequency [MHz]
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2.10 EMI%

Electro-Magnetic Interference characteristics

(b) Mt SR (B /1K)

PH1200A280

Radiated Emission Noise Conditions Vin :280VDC
Io :100%
Tbp :25°C
HORIZONTAL VERTICAL
801 80
75 ] 75
70 70
:EE VCCI ClassA QP Limit (Distance:3m) :E VCCI ClassA QP Limit (Distance:3m)
55 55
ES0 | 50
ELr S5
gao g 40
T35 FES
EELE B3
25 25
20 Py 20
15 15
109 10
B 5
0 T —TT T T T T — T 0 T T T T T T T — T
30 100 1000 30 100 1000
Frequency [MHz] Frequency [MHz]
HORIZONTAL VERTICAL
a0 80
75 ] 75
70 70
o] VCCI ClassA QP Limit (Distance:3m) = VCCI ClassA QP Limit (Distance:3m)
555 | ss
z50] g
S;ds: Zas
B40 B B0
2 357 EEH
3 304 %30
25 25
20 20
15 15
10 10
5] 5
0 T —TTTTT T T T ™TTTT 0 T —TTTTT T T T T
30 100 1000 30 100 1000

Frequency [MHz]

Frequency [MHz]
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